This study examines the potential profit of technical trading strategies among 10 emerging equity markets of Latin American and Asia: Argentina, Brazil, Chile, Mexico, India, Korea, Malaysia, Philippines, Taiwan, and Thailand. We use daily inflation adjusted returns for the January 1982 to April 1995 period. Ten different variable moving average trading models are assessed through a bootstrapping simulation. The average buy-sell returns difference after trading costs for each strategy and country are compared to a buy and hold strategy. Taiwan, Mexico and Thailand emerge as markets where technical trading strategies may be profitable. We found no strong evidence of profitability for the other markets.
I. INTRODUCTION
Technical analysts have long relied on the premise of predicting market returns through identifying patterns in past stock market prices. Belief in past price patterns in security movements violates the random walk hypothesis --the weak form of stock market efficiency. Little is known, however, regarding the efficiency of the emerging stock markets as compared to the developed markets of the highly industrialized countries.
The purpose of this study is to examine the efficacy of using technical trading strategies in the emerging markets of Latin America and Asia to earn profits in excess of a simple buy & hold philosophy. The results demonstrate that, after trading costs are factored in, clearly superior profits cannot be achieved by technical trading over a simple buy & hold strategy in most cases. The findings contribute to a more comprehensive understanding of the nature of the return generating process among some of the world's largest emerging equity markets.
II. PREVIOUS RESEARCH
Early empirical research by Roberts (1959) and Brealey (1969) has presented evidence supporting the weak form of market efficiency. These studies typically focus on the inability of investment trading strategies to generate significant economic returns. If markets follow a random walk, then technical trading strategies would have no merit. Fama and Blume (1966) and Jensen and Benington (1970) find that technical trading rules cannot be successfully used in the U.S. equity markets. Yet, evidence of seasonalities in the US stock market is plentiful. Cadsby and Ratner (1992) find support for seasonal effects in international equity markets while Agrawal and Tandon (1994) and Aggarwal and Rivoli (1989) identify seasonalities in emerging markets. Urrutia (1995) rejects the random-walk hypothesis for Latin American emerging markets. Recent evidence, however, by Brock, Lakonishok, and Le Baron (1992) and Sweeney (1986) indicates that some technical trading rules do have the ability to forecast price changes in the US equity market and in the currency market. In contrast, Hudson et al. (1996) find that the Brock et al. (1992) trading rules have some ability to predict the FT30 series of returns but that no significant gains are found after factoring trading costs in. Ready (1997) , using intraday data for the US, find that the Brock et al. trading rules do not beat a buy and hold strategy due to trading costs and the time that actual trades resulting from the strategy signals can be placed. For some Asian countries and for an earlier period than our period of study, Bessembinder and Chan (1995) The profitability of technical trading rules in emerging markets may be associated with the persistence of returns, or autocorrelation, in these markets. Harvey (1995a) finds that the autocorrelation in emerging markets is much higher than in developed markets. He also suggests that the level of autocorrelation is directly associated with the size and the degree of concentration of the market. Predictability has also been addressed by Harvey (1995b) who utilizes a pricing model. Harvey contends that emerging market returns seem to be predictable when using international and local risk factors. Harvey used, among other data, the Morgan Stanley Capital
International World Index and a foreign exchange index as international proxies. Erb, Harvey, and Viskanta (1996) find that equity returns and volatility are predictable for a group of 48 countries by using credit risks obtained from Institutional Investor as the sole explanatory variable. Diamonte, Liew, and Stevens (1996) indicate that political risk measures are capable of predicting the returns in emerging markets better than in developed markets. However, predictability does not necessarily imply inefficiency if the application of a known trading strategy does not generate systematic economic gains to its users. We will test if market participants can exploit this predictability of emerging market returns with significant economic gains by market participants that utilize the technical trading strategies we study.
III. THE DATA
The sample consists of ten large emerging markets. Daily local index closing levels are obtained for 
where IAR i,t is the inflation adjusted return for country i on day t, I i,t is the closing stock market index for country i on day t, and INF i,m is the annualized monthly inflation for country i in month m when day t occurred. When the closing level of a national market index was missing due to a local closure or holiday, we repeated the previous day closing value.
We tested, but do not report here, for the stationarity of each series using the Dickey-Fuller procedure. All series of inflation adjusted returns are stationary. 1 Three large emerging markets, South Africa, Indonesia, and China, are omitted from this study. When the data was initially collected in 1992, South Africa was not listed by the IFC as "emerging," and China and Indonesia were smaller markets with limited data available. According to the IFC (1995), the sample used in this study represents 71.4% of the emerging market capitalization. 2 This assumes 12 months with 20 trading days in each month as an approximation. We realize some of the markets opened on Saturdays, particularly in the earlier years of the sample. However, we decided to keep this as an approximation for the number of trading days since there are also a number holidays and closures in these markets and the actual number of trading days hovers around 240 per year. 3 It is obvious that no nominal returns can be less than -100%. However, real returns may. If inflation was 200% and the market was up only 80% in one year, our inflation-adjusted return would be -120% for that year. The bad
IAR is presented for each market. Significant autocorrelation suggests potential patterns in the data. The larger the magnitude of the autocorrelation, the greater the potential weak form market inefficiency. There is a significant first-order autocorrelation for all Latin markets plus India, Malaysia, Taiwan, Thailand, and the US. After we present our trading strategies results we can see if profitability seems to be influenced by the presence of autocorrelation. Finally, none of the series seems to be normal. All the kurtosis coefficients and most of the skewness coefficients are significant. A Kolmogorov-Smirnov test, not reported here, also indicated that the series are not normal.
IV. TRADING STRATEGY METHODOLOGY & RESULTS
To avoid "data mining," this study does not search for patterns in the data on an ex post basis. Instead, the technical trading rules used by Brock, Lakonishok, and LeBaron (1992) 
where R i,t is the daily return in period S (1, 2, or 5 days), and R i,t-1 is the return used to compute the long average over a period of L days (50, 150 or 200 days). This test is repeated daily with the changing moving averages throughout the sample. The buy position is a long position in the index and is maintained until a sell signal is indicated as per equation 3. With the sell sign, the investor is out of the market, not short. Since we already use inflation-adjusted returns, no interest is earned during the "sell" days. After Brock et al. (1992) , the strategies are performance of the Argentinean and Brazilian markets combined with extreme volatility during the 80's has been documented by Barry and Rodriguez (1998) , among others. effective if the average buy minus sell (buy-sell) signal is positive and significant and greater than a buy and hold alternative after trading costs.
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The bootstrapping procedure was performed by scrambling the actual inflation adjusted return data by withdrawing with replacement from the original series to form a simulated series. The trading strategies are then applied to the simulated series and the mean buy and sell returns are computed for each iteration. This process is repeated 500 times. From the distribution of mean returns built from the simulated series we calculate the proportion that shows a return that is greater than that computed with the actual series. After Brock et al., we use this statistics as a simulated p-value. The less the p-value the more significant and less due to chance are the results of the strategies on the actual series. In our tables we only report the p-values for the buy-sell difference.
Significant (less than .05 p-value) difference in buy-sell day equity returns demonstrates the effectiveness of the VMA rules to forecast equity returns. This is the same procedure used by Bessembinder and Chan (1995) for nominal Asian returns from an earlier period. To minimize measurement error due to nonsynchronous trading noted by Scholes and Williams (1977) , the buy-sell signal is followed by a one-day lag before the trade takes place.
This study differs from Brock, Lakonishok, and LeBaron (1992) 
where n is the number of daily returns in each series. Table 2 Our results are consistent with those of Bessembinder and Chan (1995) for Taiwan and Thailand. They used nominal returns for the January 1975 to December 1989 period. At the 5% significance level for the p-value, they find that 2 versions of the VMA strategy are significant for Japan, 1 for Korea, 5 for Malaysia, 3 for Taiwan, and 5 for Thailand. We find these numbers to be 1, 1, 1, 3, and 4, respectively. The use of inflation adjusted returns over a more recent period reduces the significance of the VMA strategies. Besides, for countries not tested by Bessembinder and Chan (1995) we find significance only for one version of the strategy in the Philippines and for four versions in Mexico. Mexico, Taiwan and Thailand seem to be the markets with more potential for profitability of technical trading strategies. trading band, there are only 8 significant versions of the strategies now. Thailand no longer presents any significant version of the VMA strategy while other countries either present the same number of significant strategies or less. Brazil is the exception, presenting one significant strategy with the trading band while it had none without the trading band. Here our results diverge from those of Bessembinder and Chan (1995) . The reason is that we use a wider trading band for most countries. While their band was a 1% return change fixed across countries with disparate volatilities, ours is 1 standard deviation. Therefore, our trading band should lead to more conservative results, and such was the case. While they find 16 significant strategies without a trading band and we find 15, they still find 15 significant strategies with their narrower trading band while we find only 8 for the countries common to both studies. The findings indicate that VMA trading models do not possess widespread ability to profitably forecast future stock price movements in most of the emerging markets of this study. For those strategies that showed significance from the bootstrapping simulation, after considering trading costs and a buy & hold strategy, we found five profitable strategies for Mexico and Taiwan, three for Thailand, two for the Philippines, one for Brazil, Japan, Korea and Malaysia and none for Argentina, Chile, India, and the US. Mexico and Taiwan, and possibly Thailand, emerge as markets where technical trading strategies may have potential.
Taiwan has the lowest trading costs and the highest turn over of all markets with a significant first order autocorrelation. This is a microstructure environment that is friendly to trading strategies such as those examined in this paper. Thailand also has relatively low trading costs and also shows a significant first order autocorrelation.
However, the case of Mexico is more puzzling. Its trading costs are not low and therefore the turnover is not particularly large. Its first order autocorrelation is significant but so are those of countries where the trading strategies do not work. The question of what could explain why Mexico, Taiwan, and Thailand would be more prone to yield profits from technical strategies with such an apparently different microstructure is left for future research.
Chile, and Mexico are provided by the individual local exchanges. The costs for trading in the U.S. are the 1996 costs of trading with discount broker Charles Schwab. Rhee, Chang, and Ageloff (1990) provide trading costs for Japan, Korea, Malaysia, Thailand, and Taiwan, including broker fees and taxes. Price (1994) provides the costs in Argentina (excludes fees and taxes). Birinyi Associates provide costs for India and the Philippines. Costs for Brazil (excludes fees and taxes), Chile, and Mexico are provided by the individual local exchanges. The costs for trading in the U.S. are the 1996 costs of trading with discount broker Charles Schwab. 
